We introduce a novel situation-aware approach to personalize search results for mobile users. By providing a mobile user with appropriate information that dynamically satisfies his interests according to his situation, we tackle the problem of information overload. To build situation-aware user profile we rely on evidence issued from retrieval situations. A retrieval situation refers to the spatio-temporal context of the user when submitting a query to the search engine. A situation is represented as a combination of geographical and temporal concepts inferred from concrete time and location information by some ontological knowledge. User's interests are inferred from past search activities related to the identified situations. They are represented using concepts issued from a thematic ontology. We also involve a method to maintain the user's interests over his ongoing search activity and to personalize the search results.
Introduction
The proliferation of mobile technologies such as (PDAs and mobile phones, . . . ) has made access to huge and heterogeneous collection of documents on the web, possible anywhere and anytime. This brings big challenges for researches in the information retrieval (IR) domain. Indeed, constraints and technical features of the mobile devices (difficulties of query input, limited display zone) yield to search practices which are different from that of the traditional desk queries. Studies on logs of mobile Internet user queries [1] show that user queries are shorter (thus more ambiguous), that there are fewer requests by session and fewer users who consult farther than the first page of the results list. Furthermore, according to studies in [2], 72% of the information needs of mobile users are related to contextual factors such as user interests, location and time.
Recent works in IR community attempt to improve search accuracy in this environment ([3] , [4]). A first category of works has addressed issues related to the limited functionality of mobile devices, approaches have been proposed to facilitate query input ([5] , [6] ), and to improve the search results visualization quality ([7] , [8] ).
Another category of works aims at personalizing search results. Personalization aims to filter large amounts of information and returns a view on the information which matches the user's preferences and interests improving therefore the precision of the search results. Personalizing IR process in this environment is a key concern, this includes the need to provide information tailored to an individual user and taking into account contextual factors influencing his perception of what is relevant information. While some works use only the user feedback to build the user profile ([9], [10]), others ([11] , [12] ) use contextual information issued from his external environment, as an additional source of evidence to build some dynamic user profiles.
In order to endow personalized IR system with the capability to provide specifically a mobile user with information that match his interests coupled with his situation, we extend in this paper our previous work [13] on building and learning the user profile. We enhance in our approach the search context by spatiotemporal annotations, namely the location of the user and the time during his search activity. Our contribution consists in abstracting from sensor data some semantic information to characterize situations in which a user submits a query to the IR system. A user profile is learnt for each identified situation, on the basis of past search activities occurred in this situation. A method is also involved to dynamically select the most appropriate profile for personalizing search results by comparing the current situation with the past ones.
The paper is organized as follows. Section 2 reviews some related works. Section 3 presents our approach for representing and building a situation-aware user profile for a mobile user of search engines. Section 4 presents our method for exploiting the user profile in a personalized search. The last section presents our conclusion and points out possible direction for future work.
Related Work
A considerable amount of research has been done in providing personalized information for mobile users. Earlier personalization techniques ([9] , [10], [14] ) are based solely on the computational behavior of the user (visited URL, viewed documents) to model his interests regardless of his surrounding environment (location, time, near people). The main limitation of such approaches is that they do not take into account the dynamicity of user interests regarding his situation. Indeed, mobile user interests particularly change according to his situation. To the best of our knowledge, few research works, summarized below, attempted to tackle this limitation.
In [11] the authors combine situation-based adaptation and profile-based personalization in the IR model. A situation is the result of a classification on a set of past contextual attributes (such as location, time, light, etc.) and/or actions (navigation, reading, etc) . A user profile is generated for each situation and represented by the most frequent words extracted from documents related to the previous activities. Considering a user query, the related context is compared with the previous situations, once the situation identified, the query is refined with the corresponding profile.
